Neurotrophins, NMDA receptors, and nitric oxide in development and protection of the auditory system.
Neurotrophic factors are secreted peptides that when interacting with specific classes of membrane receptors activate intracellular signaling cascades that prevents neuronal death during embryonic development. The establishment of gene-targeted null mutant mice for the neurotrophic factors, brain-derived neurotrophic factor (BDNF) and neurotrophin-3 (NT3) has led to the discovery that they are crucial trophic factors for the survival of auditory and vestibular neurons during development. BDNF is the major survival factor for vestibular ganglion neurons, while NT-3 only support a small number of these neurons. In the cochlea, auditory type I neurons require NT3 for their survival, whereas type II neurons depend on BDNF. With this information at hand recent progress has been made regarding the prevention of aminoglycoside-induced hearing loss in the adult guinea pig. These results and the mechanisms leading to hair cell damage are discussed in this paper.